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Other Cancers
Armstrong and Doll (1975) found a strong correlation (correlation
coefficient = 0.8) between animal protein and the incidence of renal
cancer.  However, in a subsequent case-control study, Armstrong et al»
(1976) found no clear association between renal cancer and consumption
frequencies for several foods containing animal protein (e.g., meat,
poultry, seafood, eggs, milk, and cheese).
The incidence of prostate cancer was significantly correlated
with consumption of total and animal protein in the study by Kolonel
$*L JLk* (1981), whereas mortality from, but not the incidence of,
prostate cancer was similarly correlated in the study by Armstrong and
Doll (1975). As noted in Chapter 5, Hirayama (1977) reported a sharp
increase in the intake of animal protein in Japan since 1950.  During
this period, the incidence of prostate cancer in that country increased
correspondingly.  The intake of meat, especially beef, has also been
correlated with mortality from prostate cancer (Armstrong and Doll,
1975; Howell, 1974).
The incidence of endometrial cancer has also been significantly
correlated with the intake of total protein (Armstrong and Doll, 1975;
Kolonel ^t aa. , 1981). This finding may simply reflect the high
correlation between the occurrence of endometrial cancer and breast
cancer, since the latter has also been associated with protein intake
(see Chapter 16).  No case-control studies have been conducted to
examine this association.
EXPERIMENTAL EVIDENCE
There is much less literature on results of laboratory studies to
determine the relationship between cancer and dietary protein than has
been published for certain other nutrients (e.g., fat). However, an
inhibitory effect of selected amino acid deficiencies on tumor re-
sponses in laboratory animals was claimed as early as 1936 (Voegtlin
and Maver, 1936; Voegtlin and Thompson, L936).  During the subsequent
30 years, further studies concentrated primarily on the effect of
protein intake on experimental animal models.  From the end of that
period to the present, attention became increasingly focused on
epidemiological studies.
In general, animals fed minimum amounts of protein required for
optimum growth have developed fewer tumors than comparable groups
fed 2 to 3 times the minimum requirements.  Unfortunately, a number
of these earlier studies in animals are difficult to interpret for
several reasons:  several factors were being varied at the same time
(Engel and Copeland, 1952a; Gilbert et_ aX., 1958; Ross and Bras, 1965);
dietary levels of the carcinogen were different in the high and low
dietary protein groups (Harris, 1947); the total intake of food was
less for animals fed very high levels of protein (Gilbert et al., 1958;

